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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a nonaqueous electrolyte liquid with high overcharging prevention effect and excellent 
high temperature shelf life, and to provide a lithium secondary cell using the same having high safety at overcharging, containing 
the above electrolyte liquid. 

SOLUTION: A compound, containing aromatic compound substituted by fluorine atom and compound having sulfonyl group, is 
added to the electrolyte liquid composed of nonaqueous solvent and lithium containing electrolyte. Naphthalene substituted by 
fluorine atoms, fluorene, or biphenyl is recommendable as the aromatic compound substituted by fluorine atoms, and sultone 
having unsaturated hydrocarbon group, sulfonate having aryl group, or sulfonate imide is recommendable as the compound 
having sulfonyl group. Further, a kind of vinylene carbonate may be added to the electrolyte liquid. Those nonaqueous 
electrolyte liquid can be used as the electrolyte liquid of the lithium secondary cell. 
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#*-hfcS?;* -tf*-k ^Dt!I/^-^ 
-hi:y^l/X^U*-5K*-h, yntruv*-** 

^otfU>*-#*-hi:^><?-;l/*-#*-h. x^ 
h i: h t *?\rt/x 
^;I/*-#*-k x^U>*-#*-btyat;u> 

hi:^^-^- h fc*^;l/x^*-3R* 
-k xf U^-^- b ii^fM-^ - h ^ 
■^x^l/fc-tfiK-'k x^U>#-tf*-h4:*?-;l/ 30 

h h i:^^;l/x^;l/A 

— hfc^xf;l/*-**- k xfl/y*-#^ 
- b t f u tf uy* - - h £ ^ - - h 
£*3 L ;[/3L9->\sti-tf*.-b, xfl/y*-#*-hfc 
tf uy*-**- h 4: ^ 7\rt/*-aF*- h 4: ^x 

k x?-u>*-3p*-hfc:/ut;u> 

fc-sR*- h fc^^;l/X^;l/*-#*- hi:^xf;l/* 
-#*-k xf h k^D K 

h h fc**-d/X*\rt,rt-#* 40 

— h 4:^x^1/* ho 

[0 0 6 5] b bt<D 

ft&fRhfr GHtt*-#*-b h) tt* 

MJtTSLT\ #£L<ttl : 9 9-9 9 : k <fc t> 
»£L<te5 : 95-7 0 : 30. ^6tC»*L<tt 1 
0:9 0 — 6 0:4 OT^So COct 5ftfi^»J^l 



WM 2003-203673 

tt*#A*r*c 4: « Q 

[0066] -7?, sjao^tc«*rss^itiRi±om 

*\ fc*^tt*K©#:/p H>tt»iOB^tf«D 
4: OTIS b^. 

[0 0 6 7] C<0«^OlR«O#^oh>tt»Jlt4:LT 

— k y-7fd7^hX N-^^l/xf- 

^TJ8^££:4:tfSi3:LV\> ^ttM&&J«©ffi#'&*rti: 
£LTti:> x^U>*j— h ^T^^X x^u 

-^-h^y-^f07^hX xf 

h l:/p^l/y*-^- h t y -7fn5* h 

tfSci4:^TlrSo 

[0 0 6 8] «ttO*^D h>1tjSJ8*^Oflfi^7j<}S 

xf/^-^-h, ^D^-t^-h, v>:/?- 
k ^7^;U#-^*-k v^^b 
k *^jl/x?-;l/jb-#*-k ^f;l/^a 
£;l/*--#*--k *^u:/5M/*-#*-k 

Mttti-tf*-b t(Dm&m-& (mvtJ3-#*-h': m 

h) 14* HhtTlLT, 8 0 : 2 0 — 9 
9. 5:0. 5tfiI3:L<> ^^>tC«9 0 : 10-9 
9 : 1 tm&ls^o 
[0 0 6 9] *©ffi©#zk»«»cti:. 

V r Ui/V>'^:4:C)3[a^^^7 7 ^ ttifthU^^l/, a 
5»h'jxf;k I$5ihy7f;k S5»by**f 

fectt/x^LxV^ijri-^l/^^l/x-x^k ^ 
xfL/y^'Jn-;^^;l/X-f;k #Uxfl/>^ 

H*«^-r « d t tf?**. 
[0 0 7 0] u^2i^SSMg 



(9) 
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[0071] mmmvmfcmt it, lipfg, l i 

B F 4 , Li ClO^v L i A s F 6 , LizSi 
Fe, L i 0 S O2 C k F ( 2 k + i ) (k=l — 8© 

$£$0 , LiPFn (CkF(2k+l)) (R-n) 

(n = l-5<DS«&, k= 1-8<9SS£S0 teEcDVTV 

[0 0 7 2] Sft, ^-Sg^T^^n^U^^A^t 
{£JElT£C£tfT#& 0 LiC CSO2R 11 ) (SO 
2 R 1 2 ) ( S O 2 R 1 3 ) v L i N ( S O z O 7/9 
R 1 4 ) (SOzOR 15 ) , LiN (S0 2 R 1(i ) 

(SO^OR 17 ) , LiN (SO2R 18 ) (SO* 
R 1 9 ) o lCT\ R 1 1 — R 1 9 SWCflO— 

[0073] cnsoij^Atattmss-effifflurfej: 

£<D|*I, L i P F 6, L i B F 4, LiN (SO 

2R 18 ) (SO2R 19 ) tfifSL^o 
[0 0 7 4] ^ C £ T0U^ L fc{fr&%l£> * ^#515 20 

^tisoft^Hitt, «s?a^ur{^ffl 
[0 0 7 5] # ik n m m 

[0076] ^yifw^wefsswb-firtfcodMtt, 

WPIW±»K:S*LT, »*L<tt0. l-2 0li%, 
J:0»$U<ti0. 5-2 011%, ?6t»SL<tt 
3-2 011%, ?#lc£f$L<«:3- 1 0B«%^SI^ 

O 

[0 0 7 7] x;i/*-;i/»*^-ra{b'&«iod*ltt. 
tm«±*t»LT, »Sb<H:0. 0 1-1011 40 
%, £9$?£L<te:0. l~5lf%^U\ CE> 

A,H«T«**c:i:3B:<, SfclSOJiWfflKtKfcA, 
i?«:*:2^£c:i:&< % ^yXlR^flHR^safb^fto 
iran*cJ:oTBcsfrfeLnft^ilfia«#ttolH6Wtt 

[0 0 7 8] *1tVmi*&mW#m±, Sf$L<«: 
0. l~3WU7h;k AtJBSKttO. 5 — 2 

ktfa*L^. *ftfcJ:oT, fifiKp 50 
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[0 0 7 9] *»W»c«to**7kl»«o-««i: L 
T, HJfBL/ci^y^JS^HSi^S^b^ftl, 

»«rr«fb*«, '*ofl&o?fek««, iiwi^sa* 
««^nfc^7ki»«^ftp^T, ssictfxu>#-# 

^*lttx LT. fficlX&O. 0 1- 

1 011%, «fct)»*L<tt0. 0 5-511%, 2£ 
fc»$L<i±o. i-3ll%tfa$U\ S*Pl#f&. 
IBcOfUBIH \C&Z>£, m 2 L fcii3fcm±iffl*iSiiP L 

A^*>»lttoittT*l«o»W^ttl*te-**i» 
[0 0 8 0] dOl^JcUSPiSfctt, #«JJJ©BWfr5ift 

tf^— K 4, 7l/x^uy*— 

£OVf-;l/X^-U>^— h^ N ^>-tf>\ h;bx 
>, tf^x-;K S/*D^^>;I/^>«>ftif©5f#iR 
Kfb*aSfb-&», 7v{b*jR, 7k, SBRftH** 

[0 0 8 1] 7^{b7kJRtt, «#B*K::|3tf3««&<Dftffl 

iqfc#iitr^rffi**tfaiifcA^"e#ao lia^iti 

iPFe^Li BF<&if(07yg^ym«*ffl 
^Ste^Lfczk^lijSft (LiMFn) 

7yfbzWR*«4««*ft*»fflLTfeJ:v\ 
LiMFn 4- H2O -> L i M F ( „ - 2 ) 0 
+ 2HF 

= 6, M^B^B$^tin = 4'TS5o 

[0 0 8 2] 7jc*«WJK»t:igin-rs^ri**i> WBffitcit 

a*, 7j< 1 JHFfr 6 H F 361«fc: 2 fl^fcriW ^> o 
T\ TkcD^ipgii, a*<DHF®ip«JKtc£t)*&TW»: 

(lilt) (Oy^mwr^o 

[0 0 8 3] W»»C«tt*O^^D h Vttfb^ft* 
k*<T»#* 0 ^0<t3*fb-&fti0^i*<5!li:LT. 
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77 

un-;K mm. t*vmh. ^wvbl 1, 4-y 

[0 0 8 4] ^fhO»S*SfflLTfe, ^>yft7j<^^ 

0 0 0 1-111% £K)ft£L<lZ0. 0 0 0 1 - 
0. 3fifi%/SStJ:»SL<ttO. 00 0 5 — 0. 1 
SS%, Mt>#3:L<ti0. 0 0 0 5-0. 0 5 mm 

[0 0 8 5] «JJELrc*fiJc**-r«**B8tC«*#7jc« 

[0086] _ # m m 

*i8W^«su^»>a— ^«?fitt. ass, iES, ^ne. 

[0 0 8 7] ftffi*««"rsftffiJS*Ki:LT«. £K 
U^^A, y^A<&*r&&, Sfttey^A^-g^ 

[0 0 8 8] cnS^^tt'Jf^A'Yt^F-^- 

£3 0 MICK, *R, #fhtt, ^u-o 

[0 0 8 9] ^AttKXttfti: IT, JWMtjfctt^- F 
n-^X, 1 5 0 0°CttTTML/c^y^ 
-apW^Plf-X (MCMB) , ^V^x-Xkf^ 

9-J&-tf>7 7"tJ*- (MCF) a.H*ffli^-r*c:fcw 

X. iMMCMB, Jt&MtMC Fft£\ 

L ft fe «S^I4?ffl«R*-p»H Lft fe 

[0090] mmunt lt«\ ^tcxjamf/fST^j^ 

Lft (0 0 2) SOciP^Pi (d 0 0 2) #0. 3 4 0 n 
mWTflMJ««B#»S L < . XffiSEA* l . 70g/c 

m3 w±T«ss»sfttt*njc5fiv^ttji*s-rsiK» 



(10) #P ? fl 2003-203673 

««SOx*;l/^-ffia*iS<"rsci:*^*So 
[0 0 91] lES^Wtf-rsiESSttrWi: Lttt, F e 
S 2 , M0S2, TiS2, MnOz, VzOs^ifO 
»»&JBat{fc«jSft«4»»^«»ffc«. L1C0O2. 
L i Mn O2 , LiMn 2 04 , L i N i O2 , LiN 
ixCo (i-x) O2, LiNixCoyMn 

ci-x-y) 0 2 ftHou f 9ixta»4«i:o** 
[0092] cn&o*"et, wtcu^^A-fca^jB 

fc©**»fcWtf#* Ll/\> IESSftKt± 1 «K*ttJS 
LTtJ:^U 2aSJM±«rS-&ffiflaLTfe«fcl/> 0 lEffi 

tki«fflLTjEa*«i*-r«o *©*5ft»«MWfcL 

[0 0 9 3] -fe^u-*tt, !EffifcfrBi:*«*«K:*fi 

xuy^yy^ ;i/A## $ l < , «*Wfctt^?Ltt# u 
x^>:7^;UA. ^Wjyat!L/y7^;^ $ 

4)\/l±£(D&my<<J\'2±%:m7n'?2>£ £tfT*%% 0 Ctl 
[0 0 9 4] H»?ii-Si:Ltti, U AtB^jgP 

[0095] (KDcta&SfiKoy^^A-^afft^ ra 

[0 0 9 6] *58Wk:«to*y?-*>Ar:*lt«Su:ti. ^ 

VXXWWII. *J:tf/*fttt«»OiB«3BW««W± 
ft a ?tn^^^r a «St£jS»r««f«iff * T 1^ * c 4: 

[0097] -»»c«jfi*a3«wrsi:. 
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[0 0 9 8] «H6rt»o*rxjE*tf3r^ttW±k:&Sfc 

fc K <fc o T^Jg LTIEJi ^ftli: *JH»**T««tf « 
[0 0 9 9] Wfi©ifi**WSttW±fcft* fc3fe«*iB 20 

[oioo] ^tc, Hffimft&Tju^^mmmvwmo 30 
[0101] mmtzE<D 



#BB2 003-203673 
[0 10 2] 3^>iUf)A-M?l6m RaStffi 
[0 10 3] 

[0104] 1 . fgft6<offiH 

-h (EC) (MEC) 
«\ EC:MEC = 4:6 (MJt) OWS-TiB^U 
#fc«IS*t-efc« L i P F g *H&lBLfc#7jc»«fc«/B 
U VRKSa^l. 0*7l//U vh7l/fcft4BJ:3fc:# 

[0 10 5] ^CC0^7jc«j»«K:»LT, gnc|5«g 

FBP: 2-7MPtf7i^K BP : tf:7x~ 
;k DPM:^7x-;M^X CHiv^a 
^^W^-trV, TP :^;l/hiS?-7x-;K P 
ES : l, 3-yo^x;l/hy, BD^^'y 
^x;l/*>»^^^-;Vx.^-r;l/, TF : -J (hU7;W 

ttisii % t*s l rem -v & z> o 

[0 10 6] 
[Si] 



-n- 



(12) mm 003-203673 

21 22 











m.mm i 


FBP (2. 5) 






w&m 2 


FBP (3. 5) 


PES (0. 5) 




tiiMWi 3 


FBP (3. 5) 


PES (0. 5) 


0. 5 




FBP (3. 5) 


BD (0. 5) 


ft L 




FBP (3. 5) 


BD (0. 5) 


1. 0 


®ft?fSt 6 


FBP (3. 5) 


TF (4. 0) 


1 . 0 




FBP ( 5 . 0) 


PES ( 1 . 0) 


fcL 


8 


FBP (5. 0) 


PES (0. 5) 


0. 5 


9 


FBP (5. 0) 


BD (0. 5) 


0. 5 


mmm i o 


BP (3. 0) 


PES (1. 0) 


ft L 


1 


BP (3. 0) 


PES ( 1 . 0) 


1. 0 


m&mi 2 


BP (3. 0) 


BD (1. 0) 


ft L 


3 


B P (3. 0) 


TF (4. 0) 


ftL 




DPM (4. 0) 


PES ( 1 . 0 ) 


I. 0 


©ft?f& 1 5 


CH (3. 0) 


PES (1. 0) 


1. 0 


1 6 


TP (3. 0) 


PES (1. 0) 


1. 0 


mmmi i 






/iL 


imm* 8 


FBP (3. 5) 




ftL 



[0 10 7] <fk®(D{m> *V £ Dt- 
X WcKtf* (SO H MCMB 1 0-2 8) 7 4li 

ffi*-^JRJMB ( OR) **HMBX«Bf« L F l 8 A) 
2 0fiBa, teitfissiifflo^u^yfkif^Uxv (p 
vdf) 6 u mwN-trjvvuv *J 

[0 10 8] <IEl€ffS>LiCo0 2 (*SFMC 
xt^->XfAX (t) 8 HLC-22) 8 211 
«WJ©IIS7li», Z^^U>y^^^3fi« 
SB, J: tflS«»J0# U 7 v it \*=-V x > 8 SSSP^rl 

o o 2 -&gyx^ y — *8Bsa bfdo c o l i c o o 2 -g-su 

X7'J-^I? 2 0 /xm<DT;b^^C^U ft«6L 

[0109] <zi^ymmmcD^m>^-f>mmmmM 

Mlclt, mZ<DM.M%:EEtfaf$ l 1 Mls, 111 4mm©Ri 
(i7 0/zm, Mite 2 0mg/l 4 mm 0 T'&ofco 

[oiio] ^^ymmmmJEMizte, mz<DJEM*E. 

m&mis, 1813. SmmORMmit^^^ 
>«<D L i C o 0 2 «ff*»fc 0 L i C o 0 2 &ffl(Dm 



£&7 Ojim, £fil±4 2mg/l 3. 5m'm*T'8o 

30 [0 111] ilgl 4mmOtIs til 3. 5 mm<D 
lEffi, JS£ 25/1 mt'Ig 1 6 mm<D«^?Ltt3R 

UXli?)2 0 3 *>>\\s—& 
jE*a5(HJ?TaWibfco ^c0tfe> -fe/^U-^t-HuIB 
O^zkttJBffiO. 0 4ml^i$AU ^B^T^l/^ — ^ 
AffiOffi (S?l. 2mm, fSl 6mm) *5<fctfM* 

«:«JfU Eg2 0mm, iB2 3. 2mm03Y>SI 

[oi 12] <^^*-hmm<Dttm>mmLtctm— 

t0iI^fffllT^tS2 lmmX2 lmm^ftl, 
' tfvf-Ji 2 0 mm x 2 0 mm^iEg^ 0 tti U i|® 2 5 m 
mXfi£ 5 OmmWWJ ^nei/>7^;l/A^ 

55*- Mil («) fi) TflHHLfcWttOJSfc:. IE® 
5 iciRSU * LT "J - KliW3l*ffl*nft«*»!«J». 

50 ltp^u/co «a?ffio. ismi zmmmctex 
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CO 1 1 3] 2. gjfegtt^ffi 
<iS3t«l»ihSai«OfFfil5^ft : «a«B*<D#*«a=»<D 
«l£>tt»<05 5*-h«ifi*4. lVKlftBU 4 5 
°CT*2 4 0#f?B{$#gL 4. 2V3d^3. 0VO?5ft®£: 
m\ ■»OSl*«BLfto CO«F<0«iftO8*tt 1 
OmAhTSo/Co C (OMite* 5 m A <Dffi««tT? 5 Pf Pf8 
3EBU Witi*ifl^«;*-efco 

[oi 14] fflMmvw&v^tMftmikoffl&v 
[0115] <*ia«#wtt(0fpffl3&ffi>fflf»«)3-r> 

S!«}ft*4. 1 VtcTEHU 4 5fe7HB§m 
4. 2V*T63. 0 Ve03taa*firt\ tlfftOSIB^ffil 
ISLfco C O^OBffiOSitt 5 m A h -3 feo ^ 

1 VfcfcBSM 5tT7 0f«t^M ( rx-S» 
BJft*4. 2 V£3fcB»8 5°CT*3 0 

ttTffofc. 

[0116] raa»««j fc, s^hu^to 

mmco r5mAM«s«j kftJMi^nwsu 

[oil?] rgattiBJtj «*, ft***iwAfe*»HS* 



(13) 13P,B2 003-203673 

[0 118] 

aasr®i£= (a/b) xi oo (%) 

B= ab-&ft*ip^a3b^rcWO«)!¥«0?l5«S*) - 

[oi 19] mmmmttj «\ cx-^v^a 

*fcttiS;a«#«) CO 5 m AJ&fIgfi**S#HtC> 5 m 
[0 12 0] 

tinnsmtt= (c/d) x i oo (%) 

C =\%ffik(D 5 mAMfl 
20 D = *{£#S#<D 5mA Slgl 

[0 12 1] CCTfi*,*© rgEttHiL «r#M 

4. 2Vt?Sia, 5mAO«aiT»3!»«S*fcfc#Ott 

[0 12 2] 
M2] 







(ml) 


JlJfcfl! l 


^8??$ 2 


0.6 7 






0. 8 0 


M3K« 1 


mmm 1 7 


0.3 6 




1 


0. 5 0 



[0 12 3] *2<0*S*cfc!K 7-y«B?B«3f»ai{t 
**PLfc«j»}ft2*5.fctf7 (*«SWl 2) W\ S 40 

*p»j*HfeAp*a^«»}S 1 7 i ) j «>7y*iR 



[0 12 4] 
[S3] 
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<omm 




ft « * & it 


(%) 


a: - 5* > ^ & 
(%) 


ffi'ffi (ft # tt 
(%) 


mmm 3 


Kmm 2 


9 4 


9 6 


7 6 


nmw 4 


nmm 4 


9 8 


9 7 


7 1 


mmm 5 


ta*?** 7 


1 0 5 


9 7 


7 7 




m.f$m 3 


8 7 


9 6 


7 8 


«£#J 7 


saw* 5 


8 9 


9 7 


7 6 


mmm 8 


6 


7 9 


9 7 


6 7 


3lJ!fc#J 9 


mmm 8 


9 5 


9 5 


7 5 


l?J&£0JJ 1 0 


mm 9 


10 0 


9 6 


7 3 


tfcifcfli 3 


mmmi 1 


10 0 


9 1 


7 2 


Jtttfll 4 


mm 1 8 


116 


9 4 


6 2 


Jtttw 5 


nmri 0 


12 5 


9 6 


2 3 


tttfc^J 6 


ta»?si 1 


12 6 ! 


9 5 


3 


imm 7 


mm 1 2 


12 8 


9 6 


1 7 


Itttfcl 8 


3 


12 5 


9 7 


2 3 


Jttfcfli 9 


©ami 4 


> 2 0 0 


9 5 


1 


ttmm 1 0 


®»fSf 1 5 


10 0 


9 6 


5 4 


J*«0U 1 1 


©ami e 


13 0 


9 6 


1 0 



[0 12 5] 83 0ttJR«fc!>. 7y«B?Wft*»«lfk 

(2-^;b^"Plf7x-;W te<fctfx;l/*— 
frTSfk&fc (1, 3-^a^>x;l/hX j^^-tr 

4, 7 (Hflt0!l 3 - 5 ) «\ MfeSan#J*4n*&frofc . 
ttffigi 7 0ttt«3) ^ 

ft (2-7;l/^ak"7i-;W <D*'*jS4nLfe«ffPjK 1 

[0 12 6] S/c, SI{b*«l**Ay««j»*2. 4, 7 

;l/^>-tfv, t;l/f^-7x-;W i: 
"TSfb** (1, 3-7 p p^>X;l/hX y£^>-tf> 40 
^ (bU7;WP^^VXM>> 

o~i 6 ottgni o~i e) tifr<Tt>, m&imm 

[0 1 2 7] \£—\s>X—&*—h%:7ymWi 



fcKfc»jtaLfcWSP«3. 5. 6. 8, 9 (HfiS0B6- 

10) if-u>*— bsjp^aA^ofcw 
2, 4, 7 (swii«3-5) ^it-cr, ±mmcmmm 

[0128] cntc^bt. ^yjRjR^atsi^nTJ&v^ 

*"T{bft«*»liDbTt (t#Pffil 0, 12. 1 3 :tfc 
7, 8) > fcSVHiS6»Clfr.U>*— 

hfcfl#-&to*T»inLTfe n«NKi K 14-1 

6 : l±i&#J 6,9-11). ffifiA#H$0&{bf±Sftnni 

*««<b^©wn»*awi*fr-ofco mi 

¥1 1 - 1 6 2 5 1 2^fST^^^lH : ?B^H^xr. 

D feJSiBT©fll}ttWttOS&<b*^J^*v^klBiK«nT 
^fc^7x^M^y^^Tt (fWS?«U 4 :lt«ffi| 
9) . j»»«^o*<bffllW**te^ci:ttT*ftfro 

tto 

[0129] $tz, nMMi&&if2(DnMmcwi&fr 
rcnmmi ammo j;ot^<oM^c^T^ 
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02) 503 iiM 

(72) m ^se 



F* — 5H029 AJ04 AJ12 AK03 AL06 AL07 
AM03 AM05 AM07 BJ03 BJ27 
EJ11 HJ01 
5H030 AA03 AA06 AS20 FF22 FF31 
5H050 AA03 AA09 AA15 BA17 CA08 
CB07 CB08 FA17 
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